Introduction
Polymeric organic light-emitting diode (POLED) device has a number of advantages over conventional displays such as high brightness, high contrast, low-voltage operation, large viewing angle, and extremely thin device. [1] In spite of the merits of polymeric materials for OLED, critical difficulty exists in fabrication of multilayered structure that affords efficient recombination of charges. Sequential lamination of polymers by wet-process like spin coating is difficult because the spin coating process for the second layer destroys the first layer when common solvents are utilized. An approach to overcome this problem is the use of multifunctional polymers in which hole transporting, electron transporting, and emitting abilities are included by means of random or block copolymerization. [2] [3] [4] [5] Recently we have developed multifunctional block copolymers which affords EL devices with microphase separated active layers and higher efficiency. [6] [7] In this work we synthesized the polytriphenylamine with the phenothiazine unit at terminal as a multifunctional polymer. Triphenylamine polymer chain with functionality of hole transporting and phenothiazine as a emitting part. [8] This polymer can be a precursor for the newly designed full functional polymer in which the emitting moiety locates at the junction of hole and electron transporting blocks.
Experimental

Synthesis of polytriphenylaminine end functionalized with phenylphenothiazine moiety
In a 10-mL two-necked round-bottom flask under nitrogen atmosphere, initiator 1 (0.14 g, 0.22 mmol) which was prepared as described in Scheme 1, Pd(OAc) 2 (0.0098 g, 2 mol%), P(t-Bu) 3 (0.356 g, 8 mol%) and THF (2 mL) were added and the mixture was stirred to obtain a clear solution. In the other 10-mL two-necked round-bottom flask under nitrogen atmosphere, 4-(4'-bromophenyl) -4"-n-butyldiphenylamine (0.84 g, 2.2 mmol), sodium t-butoxide (0.25 g, 2.6 mmol) [9] were dissolved in 2 mL of THF, and to this solution was added the previous prepared solution of the initiator. After stirring under reflux for 24 h, diphenylamine (100 mg, 0.59 mmol) in 1 mL of THF was added, and further reflux was continued for 6 h. After cooling, the reaction mixture was poured into to excess amount of methanol for precipitation, and the precipitate was collected. The product was washed with acetone and water and dried under vacuum.
The yield was 0.71 g, 86.9%
Results and discussion
The synthetic route of initiator 1 was shown in Scheme 1, where o-cresol is a starting material, and multi-steps reactions such as Williamson ether synthesis, and Buchwald-Hartwing coupling reaction are included. The synthetic route of PTPA-phenothiazine is shown in Scheme 2, where palladium (0) mediated polymerization of 4-(4'-bromophenyl)-4"-n-butyldiphenylamine is involved.
[*] NMR analyses indicated the almost complete end-functionalization.
The number average molecular weight (M n ) of PTPA-phenothiazine estimated by GPC was 12030 g/mol with polydispersity index (PDI) (M w /M n ) 2.04.
Figs. 1 and 2 show UV absorption PL emission of PTPA-phenothiazine and PTPA homopolymer in a CHCl 3 solution state, respectively. The  abs,max values were in the range of 374-377 nm while the  PL,max values were in the range of 420-425 nm. It is also confirmed that blue light emission from synthesized end-functionalized polymer is maintained in the solution state.
4.Conclusions
PTPA-phenothiazine was synthesized from 4-(4'-bromophenyl)-4"-n-butyldiphenylamine via palladium (0)-mediated polymerization. In this work we synthesized the polymer with hole transporting property with light emitting moiety at the chain end. This polymer will be further functionalized utilizing hydroxyl group to obtain block copolymers consisting of hole and electron transporting functional blocks with an emitting part between them. 
